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STRUCTURAL ELUCIDATIONS OF TWO 

FRITIL LA RIA EBEIENSIS V AR. PURPUREA 
ENT-KAURANE DIMERS FROM BULBS OF 

JI-ZHOU WU"'*, YU-PING WEN", HAN-LI RUAN", 
NIAN-HUAN YAO", QTN-SHT ZHAO', HAN-DONG SUNb, 

CHIKAKO MORTZANE", AKIRA IIDA" and TETSURO FUJITAd 

a Facultj of Pharrnaceutical Sciences, Tongji Medical University, 
Wuhan 430030, China: 'Kunming Institute of Botuny, The Academy 

Sciences of Chinn, Kunming 650204, Chinu; Faculty of Pharmaceutical Sciences. 
Kiwto Universit.y, Kyoto 606-01, Japan; dFiiculty of Pharmuceutical Sciences, 

Setsunan University, Osaka 573-01. Yapun 

(Rrtwwu' 15 March 1999, Revrsc7d 26 Julv 1999, In final form 31 A u p r t  1999) 

A novcl ent-kaurdne diterpenoid dimer, fritillebinide B (1) together with one known diterpenoid 
dimer fritillebinide A (2) were isolated from the bulbs of Fritillaria ebcienszs var. purpurea 
G.D. Yu cz P. Li. Compound 1 has been established to be rnt-34-acetoxy-kauran-16~,17-acetal 
enr-16B-kauran-l7(R)-aldehyde (1) by means of spectral analysis and chemical evidence. 

Keywords: Fritillaria eheiensis var. purpurra; Fritillebinide B; Fritillebinide A; 
enr-Kaurane; Diterpenoid dimer 

INTRODIJCTION 

Fritilluriu ebeiensis var. purpurea G.D. Yu et P. Li is a variety of Fritilluriu 
ebeiensis G.D. Yu et G.Q. Ji growing in the northwest district of Hubei prov- 
ince, China. With regard to the chemical constituents of this bulb, we have 
reported six C-nor-D-homo-steroidal alkaloids, including peimine (verti- 
cine), peiminine (verticinone), ebeinine, ebeinone, ebciensinc and ziebeimine 
[l 31. As for the non-alkaloid constituents, we isolated four enr-kaurane 
diterpenoids, including ent-3D-acetoxy-kauran- 16a, 17-diol (fritillebinol), 

* Corresponding author. Tel.: +86-27-83692738. Fax: t86-27-83643050. 
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ctic-kauran- 1 Gij-hydroxy- 17-chloride (fritillaziehinol). cwt-kauntn-3 1.16.1. 
I 7-triol. iwt-kauran-l6ij, 17-diol [4]. In our continuing studies on thc n o n -  
alkaloid constitents, a noveol acetal diterpcnoid dimer fritillebinide B ( 1  ) 
wiib isolated from the bulbs of Fiitillnrirt d x ~ k ~ m i . s  var .  p / p ~ r ~ w .  logelher 
v, i t h  one known fritillcbinitic A (2).  This paper describes the isolation and 
structural elucidation of 1 and 2. 

RESULTS AND DlSCllSSION 

A 95%) ethaiiolio extract from powdered bulbs of Frit i l lar iu chcirii.vi.s \;ti-. 

p / i r p u / ~ ~ r  was partitioned between H,O and EtOAc. The EtOAc extract was 
further purified by repeated column chrornatogt-aphy over silica gel to yield 
a new acetal diterpenoid dinier fritillcbinide B (1 ). together with one k n o w n  
acetal dimer fritilebinide A (2). 

Compound 1. colorless needles (EtOAc), n1.p. 201 -203°C. [o]; -48.3 
( ( ,  0.20, CHCI,). C42Hh60J (Anal. C. 79. IS; H, 10.32. c ~ i I ( d .  for C41HhhOl: 
<', 79.49; H, 10.41) showed the presence o f  ~icetoxyl group a t  1730. 
I250 cm - I  and geminal diinethyl at 1382, 1365 cni- ' in its IR  spectrum. The 
FAB-MS contained the ion [ M  + Na]' at 117:: 657 and iiiajor fi-agmcnts i t (  

/ / I , # :  613 [M - HI+. 575 [ M  -CI13COO]+. 269 (1001~~" ) .  The 'H-NMK spec- 
t r u m  of I shown in Tablc I showed signals for  six tertiary methyl groups a1 

0.80 (3H. s). 0.85 (9H.  s). 0.99 (3H, s) and 1.05 (3H. s), m e  oxyniethylrnc 
group at h 3.7X. 3.93 (2H. AB, dd,  J =  8.1 Hz), one dioxyniethine group at 
h 4.64 ( lH,  d, .I= 5.7Hz). an acetyl inethyl group at A 2.04 (3H. s) and the 
pro ton  on carbon bearing the acetoxyl group at 6 4.45 ( I H .  dd. 
.I - -  10.3.6. I Hz). The I3C-NMR spcctrum of 1 showed 42 carbon signals. 
which wcrc assigned to eight quaternary carbons including an  cstcr carbonyl 

1 2 5  ll 1 2 3 4 IJ 
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TWO ENT-KAURANE DIMERS OF FRITILLARIA EBEIENSIS 215 

carbon at 6 170.9 and a carbon bearing oxygenated methyl group and an 
oxygen atom at 6 88.3, nine tertiary carbons including one carbon bearing 
an acetoxyl group at 6 80.9 and one acetal carbon at 6 106.4, I8  secondary 
carbons including an oxymethylene carbon at S 70.2 and seven primary car- 
bons including an acetyl methyl group carbon at b 21.3 on thc basis of the 
DEPT experiment, shown in Tablc 11. 

The NMR spcctral data and molecular formula suggested that compound 
1 was a dimer with two ent-kaurane skeletons. In the HMBC spectrum of 
1 ,  the proton signals of oxymethylene at S 3.78, 3.93 correlates with the 
C-13, C-15, C-16 and C-17’, H-13 (0 2.08) with C-17, H-16’ ( b  1.93) with 
C-17’, H-17’ (0 4.64) with C-16’, illustrated in Fig. 1 .  These correlations 
and J values ( J =  5.7 and 8.1 Hz) of 17’-H and 17-H in I indicated that 1 is 
also an acetal dimer composcd of two ent-kaurane skeletons. Hydrolysis of 
1 with 40% TFA-H20 yielded 3 and 5, shown in Fig. 2. Compound 3, 
colorless needles (EtOAc), m.p. 163-164”C, [a]: -112.5 (c 0.34, MeOH), 
C22H3604 (EIREI-MS mjz 364.2613, M-r-; calcd. for C22H3604, 364.2612) 
was identified as ent-3[j-acetoxy-kauran- 16p, 17-diol by direct compari- 
son with the authentic sample, which was also isolated from bulbs of 
Fritilluria ebeiensk [ 5 ] .  Compound 5, colorless gum, CzoHi20 (HREI- 
MS m/z 288.2458, M+; rctlcd. for CzoHRzO 288.2453) was confirmed by 

TABLE 11 ”C-NMR spectral data (75 MHz) of 1, 2 and related compounds 

C 1 2 3 4 c 1 2 

1 38.3 40.4 38.3 
2 23.6 18.6 23.6 
3 80.9 42.1 80.9 
4 37.7 33.3 37.7 
5 55.2 56.2 55.1 
6 20.0 20.4 20.0 
7 41.1 41.6 41.8 
8 44.0 45.0 44.4 
9 56.0 56.4 56.4 

10 38.9 39.4 38.9 
1 1  18.9 19.1 18.4 
12 26.8 27.3 26.2 
13 43.4 45.4 45.4 
14 38.4 38.5 37.2 
I5 55.2 55.5 53.1 
16 88.3 88.6 81.7 
17 70.2 70.7 66.3 
18 28.3 33.6 28.2 
19 16.6 21.6 16.5 
20 17.8 17.8 17.8 
OAc 170.5 171.0 

21.3 21.3 

40.4 
18.3 
42.0 
33.2 
56.2 
20.5 
42.0 
44.7 
56.8 
39.4 
18.6 
26.3 
45.6 
37.3 
53.5 
81.7 
66.3 
33.5 
21.5 
17.7 

1’ 40.5 40.5 
2’ 18.6 18.6 
3‘ 42.1 42.1 
4’ 33.3 33.3 
5’ 56.2 56.2 
6‘ 20.8 20.8 
7’ 41.3 41.4 
8’ 44.8 44.9 
9‘ 56.3 56.4 

10’ 39.3 39.3 
11‘ 18.7 18.7 
12’ 31.8 31.8 
13‘ 38.2 38. I 
14‘ 31.9 38.0 
15’ 43.5 43.5 
16’ 44.6 44.7 
17’ 106.4 105.7 
18’ 33.7 33.7 
19’ 21.6 21.6 
20’ 17.5 17.5 
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4Ph TFA-H 2 0  

comparison of  spectral properties with those of c v r r - I  6:i-kaur;in- 17-al. 
derived 1.1-om li-itillcbinidc A ( I )  161. As shown in Fig. 2* in compound 1.  
thc NOESY between H-17' mcl H-13, H-l7(,  (6 3.91) were observed. but no 
NOESY between H-17' and H-17/'1 (5 3.78). which itre differen1 from 
NOESY rcsulls of ii-itillebinide A [6]. Thereiore. the ahsolute configuration 
o f  1 at C-17' was unequivocally determined to bc R.  

From the evidencc described above, lhc structure of compound I ,  named 
fl-itiilebinide B was  established a s  r.l.rt-3B-acetoxy-k~i~ir;in-lbA. 17-acetal cwl- 

I h.j-kaLiran- 17( /?)-aldehyde. Compound 2, colorless nccdles ( EtOAc). 1n.p. 
199 201 C.  [t~]:; -76.8(~0.99. CHC13). CJOHh302 (Anal. (1. X3.21; H. 11.25. 

c.c i lcr / .  for C'.10H6401: C, 83.33: H. 1 1 . 1  I )  gave I.rrl-k;iiiran-lh.-l. 17-diol (4) 
and ciit- Ib[j-kauran- 17-al (5) o n  hydrolysis with 40fl/;, TFA-H20.  The ' H- 
and ' jC-NMR spectral characteristic data were identical with those of 
I'ritillehinitle A (2)  which was established a s  c~iit-kauran-lh,Y, 17-acetal C U I -  

I h ~ i - k a u r a i i -  17(S)-aldehyde, to report a h  new crrt-kaurane diterpenoid 
which was also isolated from bulbs of Friti//urki h~icvi,vi , \  [6]. 
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TWO ENT-KAURANC DIMERS OF FRITILLARIA EBEIENSIS 217 

FIGURE 2 Diagnostic NObSY for Fritillebinide R (1)  

EXPERIMENTAL 

General Experimental Procedures 

Melting points were determined on X4 apparatus and are uncorrected. Opti- 
cal rotations were taken on a Jasco DIP-181 Digital polarimeter. IR spectra 
were taken on Shimatzu IR-460 spectrometer. MS spectra were measured 
on a JEOL JMS-HX 1lOjllA mass spectrometer. NMR spectra were run 
on a Bruker AM-600 and Bruker AC-300 spectrometer. TLC was per- 
formed on silica gel (Qingdao, China) using anisaldehyde reagent for detec- 
tion. Column chromatography was carried out on silica gel (100-200 mesh, 
Qingdao, China). 

Plant Material 

The bulbs of Fritilluria eheiensis var. purpureu G.D. Yu et P. Li were col- 
lected in June, 1991 from plants cultivated in Suizhou City of Hubei Prov- 
ince, China, and was taxonomically identified by Associate Prof. G.Q. Ji, in 
Hubei Institute of Chinese Materia Medica, China. 

Extraction and Isolation 

The powdered bulbs (5 kg) of Fritillaria ebeiensis var. purpurea were 
extracted with 95% EtOH (55 L) under reflux. The extract (1240g) was par- 
titioned between EtOAc and H20. The EtOAc extract (97g) was fraction- 
ated by column chromatography over silica gel, and eluted with petroleum 
ether-EtOA containing increasing contents of EtOAc. Combined fractions 
eluted with petroleum ether -EtOA (90 : LO, fr-2) were concentrated and fur- 
ther isolated over silica gel and eluted with petroleum ether-EtOA (95 : 5), 
to yield fritillebinide B (1) (450 mg) and fritillebinide A (2) (150 mg). 
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C'onipound 1 .  coloi-less needles ( EtOAcj, ii1.1~. 201 303.C'. - 4 . 3  
( ( ,  0.20, CHCI:). C',2H(,h04 (Anal. C, 79.15; H. 10.32. c ( [ / u / .  f o r  C i214( , ,30 :  
C'~79.49: H. 10.41). IR I,::: ( c m - ' ) :  1730. 12.50 (0.4~). 1387. 1165 
(gcniiiial dinicthyl): b'AB-MS n7/: 657 [M ! N a ]  . 633  [M ~~ H I  . 575 
[ M c ' l - I ~ C ' 0 0 1 ' .  249 (100%): '[I-NMR (CDCI:) A: cot3 Tublc l :  "C-NMR 

- 7h.X 
( ( '  0.99? CWCI;). CJ0Hh4O2 (Anal. C, 83.21; H. 1 1  2 5 .  c d d .  for  C.LJiJ)2: 
('. 81.33: Fl.  1 1 . 1  I); IR 1)::; (cin I ) :  1387. 1345 (geminal dimethyl). 1092. 

i IOOVO): ' H - N M K  (CDC13)h: see Table  I: "C-KMR (CDC13)h: see Table 11. 
Hyirolysis or 1 and 2. A solution of each samplc (25 mg) in 40",;, TFA- 

H 2 0  12.5 nil, i.c. C'HCI; I.0ml. TFA I.0iiil. H 2 0  0.5 mI] was stirred at room 
lcinpcratur-e for I S  min. Saturated water solution of NaI-1C03 w a s  added 1 0  
reaction mixture at 0°C to pH = 7 and extracted with CHC13, the solLciit 
was removed. The  residue was purified by colui1111 chroinalography o x  er 
silica gel. eluted with hexane-EtOAc (8 : 2). yielded c~r~t - I6 .~-kauran-  I7-al 
(5 )  l'or both 1 and 2. However, the alcoholic fraction o n  hydrolysis of 1 u w  
different f rom 2. which w a s  identified as c.rrt-3,j-~iceloxy-liauraii-l4,~. 17-diol 
13) fo r  1 and o i t - k a u r a n -  163,l 7-diol (4) for 2. 'The structures of compounds 
3-5 were identified by comparison o f  thier physical properties and spcctriil 
datii with thoce reported in the literature C5.61. and wci-u also demotistrated 
131. compariwn with authentic samples 

ccwc-i:)n: -rLll+ 11. 
\ ,  

C'ompound 2. colorless needles (EtOAc). n1.p. I99 201 Y'. ! / i ! i <  

1030; FAB-MS / T I , ' :  577 [M 1 HI +. 289 [ M  -r H - ?XX]  ' . 27 I [7S9 H20]  ' 
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